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sheets. 
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report contains indications relating to the following items: 



Basis of the report 
H m Priority 

m □ Non-establishment of opinion with regard to novels inventive step and industrial appfi^- 
™ Q Lade of unity of invention 

V Reasoned statement under Article 35(2) with regard to noveltv i 

c.tattons and explanations supporting such statement ' 
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Vn Q Certain defects in the international application 

Vm Q Certain observations on the international application 
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I. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-4 , 7-11 m 

pages m 



. as orieinallv filed 



. filed with the demand 



pages 5 , 6 



, filed with the letter of Q5.ll. 2001 



the claims: 
pages 1-11 

pages 

pages - 



, as originally filed 

, as amended (together with any statement) under article 19 

. filed with the demand 



pages 12, 13 
the drawings: 
pages 1-4 



, filed with the letter of 05.11- 2001 



. as originally filed 



. filed with the demand 



pages 



. filed with the letter of 



| | the sequence listing part of the description: 



, as originally filed 
. filed with the demand 



pages 



, filed with the letter of 



7 With reaard to the language, all the elements marked above were available or furnished to this Authority- in the language in which 
the international application was filed unless otherwise indicated under this item. 

These elements were available or furnished to this Authority m the following language wnJcn ,s - 

| — | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I 1 the lanauaae of publication of the international application (under Rule 48.3(b)). 

HH the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.3V 

3. With reaard to anv nucleotide and/or amino acid sequence disclosed in the international application the international 
preliminary examination was carried out on the basis of the sequence listing: 
| | contained in the international application in written form. 
[ | filed together with the international application in computer readable form. 
[ | furnished subsequently to this Authority in written form. 
( 1 furnished subsequendy to this Authority in computer readable form. 

H The statement that the subsequendy furnished written sequence listing does not go beyond the disclosure in the 
\=> ^^^t^S^^^er readable form is identical to the written sequence fisting has 
I — I been furnished. 
4. The amendments have resulted in the cancellation of: 
| | the description, pages 

( | the claims, Nos. 

| | the drawings, sheet/fig 

. 1—1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5 - l_l beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

• Replacement sheets which have beer, famished to the receiving Office in response to an invitation under Article 14 are referred to 
intht report as "originally fded" and or e annexed ,o this report since they do not contain amendments (Rules 70.16 
and 70. 17). 

•* Any replacement sheet containing such amendments must be referred to under item! and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1-11 YES 

Claims NO 

Inventive step (IS) Claims 1-11 YES 

Claims , NO 

Industrial applicability (IA) Claims 1-1] YES 

Claims __ NO 



2. Citations and explanations (Rule 70.7) 

During the international search, the following most relevant 
document was found: 

Dl: DE 19922146 Al 
D2: JP 9181560 A 
D3: EP 0834989 A2 

Dl discloses a piezoelectric resonator for a band blocking 
circuit or a discriminator. The resonator is an energy capture 
device adapted to vibrate at the third harmonic of the lateral 
expansion vibration. It contains a piezoelectric resonator 
component, a piezoelectric substrate and two stimulation 
electrodes. There is also a housing element and a sealing 
region. The electrodes are on either side of the substrate, in 
which a region of substrate between the electrodes acts as the 
vibration region. Its centre is offset with respect to a 
chamber formed in a housing to enclose the vibration region. 
The sealing region encloses the chamber to damp leakage 
vibrations . 

The claimed thin film resonator structure contains a material 
layer, which covers a zone of the resonator area but has an 
opening uncovering at least a part of the active area (first 
area) of the resonator. The opening in the material layer thus 
defines in the active area a centre area, where vibrations are 
not dampened, and around the centre area a zone, where the 
vibrations are dampened more effectively. A thin film bulk 
acoustic wave resonator typically has a thickness of about 2- 
10 micrometer and an area of maximum 300 times 300 micrometer. 
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(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V 

Document Dl describes a single crystal piezoelectric 
resonator. The resonator assembly of Dl contains separate 
mechanical parts, as sealing the resonator between two 
substrate plans 3,4 provides a package. The active area (area 
covered by 2, 2a, 2b) of this single crystal resonator is 
uniform. A single crystal piezoelectric resonator typically 
has dimensions in the order of millimetres. 

The edge areas of the substrate plates form a dampening zone, 
but there is a gaD G between the active the active area ana 
the dampening zone. The dampening substrate plates 3, 4 have 
openings (3a, 4a), but these openings define an area that is 
larger" than the active area. The claimed thin film resonator 
structure is clearly different from Dl and thus novel. 

Furthermore, Dl discusses in detail how to place the active 
area within the opening 3a, 4a (see figs. 3-6) - quite an 
opoosite teachina compared to that of the present invention. 
It* thus fails to disclose or even to hint to having an opening 
3a, 4a having a size at most that of the active area. 

Accordingly, a damping material layer forming a part of a thin 
film piezoelectric resonator, and having in the active area an 
ODening, which size is at most the size of the active area, is 
a' solution not anticipated by Dl . The claimed thin film 
resonator structure and a filter having such a t.nn rilm 
resonator structure are therefore considered inventive in view 
of Dl. 

None of the cited documents D2 or D3, taken alone or in 
combination reveals the invention defined in claims 1-11. 
Documents D2 and D3 are considered to constitute the state of 
the art. 

Accordingly D1-D3 are considered to describe the general state 
of the art. Therefore, the invention as claimed in claims 1-11 
is novel (N) , is considered to involve an inventive step (IS) 
and to have industrial applicability (lA) . 
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These lateral resonance modes that are usually at different frequencies cause the sur- 
face of the resonator to oscillate. The piezoelectrically excited strongest resonance 
mode is called the main mode and the other piezoelectrically excited modes are 
called spurious resonance modes. The spurious resonance modes usually occur at 
5 somewhat lower and/or higher frequencies than the cut-off frequency of a resonator. 

One of the desired properties of a filter is that at the frequencies which the filter 
passes, the response of the filter is as even as possible. The variations in the fre- 
quency response are called the ripple. The frequency response of a filter should thus 
be constant, for example in a bandpass filter, over the bandwidth of the filter. In the 
10 blocking frequencies the ripple is usually not a problem. 



The problem with the spurious resonance modes of crystal resonators and, for ex- 
ample, BAW resonators is that the ripple in filters that are constructed using these 
resonators is at least partly caused by spurious resonance modes of the resonators. 
This is discussed, for example, in an article entitled 'Thin film bulk acoustic wave 
15 filters for GPS", in 1992 Ultrasonic Symposium, pp. 471-476, by K. M. Lakin, G. R. 
Kline and K. T. McCarron. The spurious resonance modes deteriorate the properties 
of systems that comprise crystal resonators or BAW resonators. The ripple in a fre- 
quency response of a filter is one example of the effect of the spurious resonances. 

An object of the invention is to provide a resonator structure. A further object is to 
20 provide a resonator structure having good electrical response. A further object of the 
invention is to provide a resonator structure that is easy to manufacture. 

Objects of the invention are achieved by dampening the piezoelectrically excited 
wave near the edge of the piezoelectrically excitable area. 

A resonator structure according to the invention is a thin film resonator structure 
25 comprising two conductor layers and a piezoelectric layer in between the conductor 
layers, said resonator structure having a first area over which said conductor layers 
and piezoelectric layer extend, which first area is a piezoelectrically excitable area 
of the resonator structure, and it is characterized in that the resonator structure fur- 
ther comprises at least one layer of material, said material dampening vibrations ef- 
30 fectively, said at least one layer covering a zone and having an opening in the first 
area, said opening uncovering at most the first area and confining a center area in 
the first area, and the piezoelectrically excited vibrations being dampened more ef- 
fectively in the zo^ 
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A filter according to the invention is a filter comprising at least one thin film resona- 
tor structure, which comprises two conductor layers and a piezoelectric layer in be- 
tween the conductor layers, said resonator structure having a first area over which 
said conductor layers and piezoelectric layer extend, which first area is a piezo- 
electrically excitable area of the resonator structure, and it is characterized in that 
the resonator structure further comprises at least one layer of material, said material 
dampening vibrations effectively, said at least one layer covering a zone and having 
an opening in the first area, said opening uncovering at most the first area and con- 
fining a center area in the first area, and the piezoelectrically excited vibrations be- 
ing dampened more effectively in the zone than in the center area. 

A resonator structure according to the invention comprises two conductive layers 
and a piezoelectric layer between the conductive layers. The conductive layers form 
the electrodes of the resonator. The piezoelectric layer may be a piezoelectric crystal 
or it may be a thin-film layer of piezoelectric material. 

An electrically excitable area of a resonator refers here to the area to which all the 
electrode layers and the piezoelectric layer(s) of the resonator extend. In a resonator 
structure according to the invention, there is a dampening zone that encircles a cer- 
tain part of the electrically excitable area of the resonator. Term center area refers 
here to this part of the electrically excitable area, which is inside the dampening 
zone. The center area does not have to be, for example, in the center of the resonator 
area. The dampening zone may be partly or wholly inside the piezoelectrically excit- 
able area or it may be just outside the piezoelectrically excitable area. In the last op- 
tion to piezoelectrically excitable area forms the center area, in the other options a 
certain part of the piezoelectrically excitable area forms the center area. 

Dampening at the edge of the piezoelectrically excitable area suppresses higher or- 
der lateral frequency modes, which are related to the spurious resonances. A rela- 
tively larger part of the wave of higher order lateral resonance modes than of the 
first order lateral resonance mode is confined to the edge of the piezoelectrically ex- 
citable area. Therefore modification of the properties of the edge of the piezoelectri- 
cally excitable area affects more the higher order lateral resonance modes. 

A zone that attenuates vibration better than a center area it confines can be con- 
structed, for example, by having a dampening layer, which has an opening within 
the piezoelectrically excitable area of the resonator. The opening defines the center 
area of the resonator. The dampening layer may be, for example, a frame-like layer; 
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Claims 

1. A thin film resonator structure (600, 800, 810, 820) comprising two conductor 
layers (110, 120) and a piezoelectric layer (100) in between the conductor layers, 
said resonator structure having a first area over which said conductor layers and pie- 

5 zoelectric layer extend, which first area is a piezoelectrically excitable area of the 
resonator structure, characterized in that the resonator structure further comprises 
at least one layer (801. 803, 804) of material, said material dampening vibrations ef- 
fectively, said at least one layer covering a zone and having an opening (802) in the 
first area, said opening uncovering at most the first area and confining a center area 
10 (604, 802) in the first area, and the piezoelectrically excited vibrations being damp- 
ened more effectively in the zone than in the center area. 

2. A resonator structure according to claim 1, characterized in that the material, 
which dampens vibrations effectively, is polymeric material. 

3. A resonator structure according to claim 2, characterized in that the material is 
15 polyimide. 

4. A resonator structure according to claim 1, characterized in that the layer of ma- 
terial, which dampens vibrations effectively, is adjacent to one of the conductor lay- 
ers. 

5. A resonator structure according to claim 4, characterized in that the layer of ma- 
20 terial, which dampens vibrations effectively, is between one of the conductor layers 

and the piezoelectric layer. 

6. A resonator structure (810) according to claim 1, characterized in that the layer 
of material, which dampens vibrations effectively, extends at least over the part of 
the piezoelectric layer, which is not within the first area. 

25 7. A resonator structure (800) according to claim 1, characterized in that the zone 
(801) is within the first area. 

8. A resonator structure (810) according to claim 1, characterized in that the zone 
(803) is at least partly outside the first area. 

9. A resonator structure (820) according to claim 1, characterized in that the zone 
30 (804) substantially confines the first area. 
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10. A resonator structure according to claim 1, characterized in that it further com- 
prises a second piezoelectric layer in between the conductive layers and a conductor 
layer in between the piezoelectric layers. 

11. A filter comprising at least one thin film resonator structure which comprises 
two conductor layers (110. 120) and a piezoelectric layer (100) in between the con- 
ductor layers, said resonator structure having a first area over which said conductor 
layers and piezoelectric layer extend, which first area is a piezoelectrically excitable 
area of the resonator structure, characterized in that the resonator structure further 
comprises at least one layer (801, 803, 804) of material, said material dampening vi- 
brations effectively, said at least one layer covering a zone and having an opening 
(802) in the first area, said opening uncovering at most the first area and confining a 
center area (604, 802) in the first area, and the piezoelectrically excited vibrations 
being dampened more effectively in the zone than in the center area. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



fatematkjoal -application No. 
PCT/FIOO/00652 



L Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 



[X] the description: 

pages 1-4,7-11 


, as originally filed 


pages 


, filed with the demand 


pages 5 . 6 


. filed with the letter of 05.11.2001 


[XI the claims: 

pages 1-11 


, as originally filed 


pages 


, as amended (together with any statement) under article 19 


, filed with the demand 


pages 12.13 


, filed with the letter of 05.11.2001 


1^1 the drawings : 
pages 1-4 


, as originally filed 


pages 


, filed with the demand 


pages 


, filed with the letter of 


f \ the sequence listing part of the description: 
pages 


, as originally filed 


pages 


, filed with the demand 


pages , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| [ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

[ | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
— international aDoli cation as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. \^\ The amendments have resulted in the cancellation of: 

jf~ I the description, pages 

| 1 the claims, Nos. 



| | the drawings, sheet/fig 



I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5 * I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally fded'* and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70.17). 

* * Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

L Statement 

Novelty (N) Claims 1-11 YES 

Claims NO 

Inventive step (IS) Claims 1-11 YES 

Claims NO 

Industrial applicability (IA) Claims 1-11 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

During the international search, the following most relevant 
document was found: 

Dl: DE 19922146 Al 
D2: JP 9181560 A 
D3: EP 0834989 A2 

Dl discloses a piezoelectric resonator for a band blocking 
circuit or a discriminator. The resonator is an energy capture 
device adapted to vibrate at the third harmonic of the lateral 
expansion vibration. It contains a piezoelectric resonator 
component, a piezoelectric substrate and two stimulation 
electrodes. There is also a housing element and a sealing 
region. The electrodes are on either side of the substrate, in 
which a region of substrate between the electrodes acts as the 
vibration region. Its centre is offset with respect to a 
chamber formed in a housing to enclose the vibration region. 
The sealing region encloses the chamber to damp leakage 
vibrations . 

The claimed thin film resonator structure contains a material 
layer, which covers a zone of the resonator area but has an 
opening uncovering at least a part of the active area (first 
area) of the resonator. The opening in the material layer thus 
defines in the active area a centre area, where vibrations are 
not dampened, and around the centre area a zone, where the 
vibrations are dampened more effectively. A thin film bulk 
acoustic wave resonator typically has a thickness of about 2- 
10 micrometer and an area of maximum 300 times 300 micrometer. 
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Continuation of: V 

Document Dl describes a single crystal piezoelectric 
resonator. The resonator assembly of Dl contains separate 
mechanical parts, as sealing the resonator between two 
substrate plans 3,4 provides a package. The active area (area 
covered by 2, 2a, 2b) of this single crystal resonator is 
uniform, A single crystal piezoelectric resonator typically 
has dimensions in the order of millimetres. 

The edge areas of the substrate plates form a dampening zone, 
but there is a gap G between the active the active area and 
the dampening zone. The dampening substrate plates 3, 4 have 
openings (3a, 4a), but these openings define an area that is 
larger than the active area. The claimed thin film resonator 
structure is clearly different from Dl and thus novel. 

Furthermore, Dl discusses in detail how to place the active 
area within the opening 3a, 4a (see figs. 3-6) - quite an 
opposite teaching compared to that of the present invention. 
It thus fails to disclose or even to hint to having an opening 
3a, 4a having a size at most that of the active area. 

Accordingly, a damping material layer forming a part of a thin 
film piezoelectric resonator, and having in the active area an 
opening, which size is at most the size of the active area, is 
a solution not anticipated by Dl . The claimed thin film 
resonator structure and a filter having such a thin film 
resonator structure are therefore considered inventive in view 
of Dl. 

None of the cited documents D2 or D3, taken alone or in 
combination reveals the invention defined in claims 1-11. 
Documents D2 and D3 are considered to constitute the state of 
the art. 

Accordingly D1-D3 are considered to describe the general state 
of the art. Therefore, the invention as claimed in claims 1-11 
is novel (N) , is considered to involve an inventive step (IS) 
and to have industrial applicability (IA) . 
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^of^rr? mod : s * at 316 usually at differem fr « es «■« * e - 

IT S cal d T f f - ^ «"*- ingest resonance 

c'ned 12 6 ^ P^'^aUy excited modes are 

called spunous resonance modes. The spurions resonance modes usually occur a. 
5 somewhat lower and/or higher frequencies that, the cut-off frequency of a LonaTor 

One of the desired properties of a filter is mat at the frequencies which the filter 
passes, the response of the filter is as even as possible. The variation in" 
quency response are called the ripp.e. The frequency response of a fiZZ* £ 

0 blocktng frequences the ripple is usually not a problem. 

™ D r B b A w SPUri ° US reS ° nanCe m ° deS 0f c ^ tal re ~s and, for ex- 

rT± re r nat0rS " that me riPP ' e iB filterS * at « «-«d using toese 
resonators ts at leas, party caused by spurious resonance modes of the resonats 
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H ne and K T M r T™ Syn,posium ' »• 4 71-476, by K. M. Lakin, O. R. 

o7w« * ™ 6 SpUrfOUS reSOnance modes borate the properties 

of systems that comprise crystal resonators or BAW resonators. The ripple n a T 
quency response of a filter is one example of the effect of the spurious : resent 

An object of the invention is to provide a resonator structure A further nhi.,, ; , 
Zll: ~~ *** *ood eiectrica. response. A ^ 
mventton 1S to prov.de a resonator structure that is easy to manufacture. 

Objects of the invention are achieved by dampening the piezoelectrically excited 
wave near the edge of the piezoelectrically excitable area 

A resonator structure according to the invention is a thin film resonator structure 

ompnsmg two conductor layers and a piezoelectric layer in betweenTconlct 

ayers, satd resonator structure having a first area over which said cond c or £ Z 

and ptezoelectnc layer extend, which firs, area is a piezoelecricahy exctb, Tea 
of he resonator t and , s character . zed . n J™ *ea 

compnses a, .eas, one layer of ma,eria., said materia, dampening v*r tions e 
fecttvely satd a. least one .ayer covering a zone and having m opa^t^Tta 
area sa,d opening uncovering at most the first area and confining Teen ter are Tn 
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A filter according to the invention is a filter comprising at least one thin film resona- 
tor structure, which comprises two conductor layers and a piezoelectric layer in be- 
tween the conductor layers, said resonator structure having a first area over which 
said conductor layers and piezoelectric layer extend, which first area is a piezo- 
5 electrically excitable area of the resonator structure, and it is characterized in that 
the resonator structure further comprises at least one layer of material, said material 
dampening vibrations effectively, said at least one layer covering a zone and having 
an opening in the first area, said opening uncovering at most the first area and con- 
fining a center area in the first area, and the piezoelectrically excited vibrations be- 
10 ing dampened more effectively in the zone than in the center area. 

A resonator structure according to the invention comprises two conductive layers 
and a piezoelectric layer between the conductive layers. The conductive layers form 
the electrodes of the resonator. The piezoelectric layer may be a piezoelectric crystal 
or it may be a thin-film layer of piezoelectric material. 

15 An electrically excitable area of a resonator refers here to the area to which all the 
electrode layers and the piezoelectric layer(s) of the resonator extend. In a resonator 
structure according to the invention, there is a dampening zone that encircles a cer- 
tain part of the electrically excitable area of the resonator. Term center area refers 
here to this part of the electrically excitable area, which is inside the dampening 
zone. The center area does not have to be, for example, in the center of the resonator 
area. The dampening zone may be partly or wholly inside the piezoelectrically excit- 
able area or it may be just outside the piezoelectrically excitable area. In the last op- 
tion to piezoelectrically excitable area forms the center area, in the other options a 
certain part of the piezoelectrically excitable area forms the center area. 



20 



25 



Dampening at the edge of the piezoelectrically excitable area suppresses higher or- 
der lateral frequency modes, which are related to the spurious resonances. A rela- 
tively larger part of the wave of higher order lateral resonance modes than of the 
first order lateral resonance mode is confined to the edge of the piezoelectrically ex- 
citable area. Therefore modification of the properties of the edge of the piezoelectri- 
30 cally excitable area affects more the higher order lateral resonance modes. 

A zone that attenuates vibration better than a center area it confines can be con- 
structed, for example, by having a dampening layer, which has an opening within 
the piezoelectrically excitable area of the resonator. The opening defines the center 
area of the resonator. The dampening layer may be, for example, a frame-like layer; 
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Claims 

1. A thin film resonator structure (600, 800, 810, 820) comprising two conductor 
layers (110, 120) and a piezoelectric layer (100) in between the conductor layers, 
said resonator structure having a first area over which said conductor layers and pie- 
5 zoelectric layer extend, which first area is a piezoelectrically excitable area of the 
resonator structure, characterized in that the resonator structure further comprises 
at least one layer (801, 803, 804) of material, said material dampening vibrations ef- 
fectively, said at least one layer covering a zone and having an opening (802) in the 
first area, said opening uncovering at most the first area and confining a center area 
10 (604, 802) in the first area, and the piezoelectrically excited vibrations being damp- 
ened more effectively in the zone than in the center area. 

2. A resonator structure according to claim 1, characterized in that the material, 
which dampens vibrations effectively, is polymeric material. 

3. A resonator structure according to claim 2, characterized in that the material is 
15 polyimide. 

4. A resonator structure according to claim 1, characterized in that the layer of ma- 
terial, which dampens vibrations effectively, is adjacent to one of the conductor lay- 
ers. 

5. A resonator structure according to claim 4, characterized in that the layer of ma- 
terial, which dampens vibrations effectively, is between one of the conductor layers 
and the piezoelectric layer. 

6. A resonator structure (810) according to claim 1, characterized in that the layer 
of material, which dampens vibrations effectively, extends at least over the part of 
the piezoelectric layer, which is not within the first area. 

7. A resonator structure (800) according to claim 1, characterized in that the zone 
(801) is within the first area. 

8. A resonator structure (810) according to claim 1, characterized in that the zone 

(803) is at least partly outside the first area. 

9. A resonator structure (820) according to claim 1, characterized in that the zone 

(804) substantially confines the first area. 
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10. A resonator structure according to claim 1, characterized in that it further com- 
prises a second piezoelectric layer in between the conductive layers and a conductor 
layer in between the piezoelectric layers. 

11. A filter comprising at least one thin film resonator structure which comprises 
two conductor layers (110. 120) and a piezoelectric layer (100) in between the con- 
ductor layers, said resonator structure having a first area over which said conductor 
layers and piezoelectric layer extend, which first area is a piezoelectrically excitable 
area of the resonator structure, characterized in that the resonator structure further 
comprises at least one layer (801, 803, 804) of material, said material dampening vi- 
brations effectively, said at least one layer covering a zone and having an opening 
(802) in the first area, said opening uncovering at most the first area and confining a 
center area (604, 802) in the first area, and the piezoelectrically excited vibrations 
being dampened more effectively in the zone than in the center area. 
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or the international preliminary examination report, as so amendedG 



Language for the purposes of international preliminary examination: rEneriish n i , t i M m i M n n i l n M i H i 1 1 ^ t n u I mi m : n i >n I M i 1 1 1 1 M . i • 
which is the language in which the international application was filedZ 
which is the language of a translation furnished for the purposes of international search! 
fx"] which is the language of publication of the international appIicationG 

! I which is the language of the translation (to be) furnished for the purposes of international preliminary examination: 



Box No^ ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter 11 of j 
thePCT) ■■ 

\ 

excluding the following States which the applicant wishes not to elect: i 



J 



Form PCT/lPEA/40 1 (second sheet) (July 1 998; reprint January 200 1) See Notes to the demand form 
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ational application Nol. 
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1 

| The demand is accompanied by the following elements, in the language referred to in 
1 Box No.1V, for the purposes of international preliminary examination: 


For International Preliminary 
Examining Authority use only 

received not received 


! 1 1 translation of international application : 


sheets 


□ 


□ 


2 Z amendments under Article 34 : 


sheets 






| 3 Z : copy (or, where required, translation) of 

i amendments under Article 19 : 


sheets 


□ 


□ 


4 2 copy (or, where required, translation) of 

statement under Article 1 9 : 


sheets 


□ 


□ 


5 5 letter : 


sheets 


□ 


□ 


6 Z other ^specify) : 


sheets 


□ 


D 



The demand is also accompanied by the item(s) marked below: 

1 - I J fee calculation sheet 

2Z '• = separate signed power of attorney 

| 3 7. • : copy of general power of attorney; 
j reference number, if any: 



4 j | j statement explaining lack of signature 

5 Z\ I nucleotide and or amino acid sequence listing in 

' ' computer readable form 

6 :Ij | other (specify) : 



Box No 311 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

Next to each signature, indicate the name of the person signing and the capacity in which the person signs [If such capacity is not obvious from reading the demand) Z 



! BERGGREN OY AB 



Sirpa Kuisma 
Patent Attorney 



Helsinki, Finland, 15 February 2001 



For International Preliminary Examining Authority use only 



I uDate of actual receipt of DEMAND: 



2 G Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60 2(b): 



The date of receipt of the demand is AFTER the expiration of 1 9 months 
from the priority date and item 4 or 5, below, does not apply n 



□ 



The applicant has been 
informed accordingly C 



4 . | ! The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
I ! Rule SO 53 



5^.| | Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
■ 1 is EXCUSED pursuant to Rule 822 



For International Bureau use only 



Demand received from IPEA on: 



Form PCT/IPEA/401 (last sheet) (July 1998; reprint January 2001) 



See Notes to the demand form 
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CHAPTER II ! 



International 
application No 3 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

• For International Preliminary Examining Authority use onlv — 



PCT/FI00/00652 



Applicant's or agent's 
file reference 



BP100052/SKU/PKK 



! Applicant 

i 

i 



Date stamp of the IPEA 



NOKIA MOBILE PHONES LTD. 



Calculation of prescribed fees 



1 _■ Preliminary examination fee i'*l = -lh. . HitilltHihillliil | SEK 4200 



2u Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling feeD 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered at H is 25% of the 
handling fee? ;i»Mi..ii-:nmlnll.!Hnm?i. ii>.|l:;Hhii:7rn 



3 _ ! Total of prescribed fees 

Add the amounts entered at P and H 

and enter total in the TOTAL box THL • •■^ • tn-il^im 



SEK 1270 



H 



SEK 5470 



TOTAL 



| Mode of Payment 

i 

U~ j authorization to charge deposit 
i account with the IPEA (see below) 

cheque 
j [ postal money order 



bank draft 

via SWIFT through account 
5439-10-013-49 



□ 
□ 
□ 
□ 



cash 

revenue stamps 
coupons 
other (specify): 



Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ SE | [ is hereby authorized to charge the total fees indicated above to my deposit accounts 

I I (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is herebv 
< — i authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit accountG 



Deposit Account Number 



Date (day/month/year) 



Signature 



Form PCT/IPE A/401 (Annex) (July 1998; reprint January 2001) 



See Notes to the fee calculation sheet 
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P.O. Box 16 
FIN-00101 HELSINKI 
Finland 
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WRITTEN OPINION 

(PCT Rule 66) 



Applicant's or agent's file reference 
BP100052 



Date of mailing 

(day/month/year) 



0 5 -09- 2001 



REPLY DUE 



within 60 days ^ . *i j 1 1 -° / 
from the above date of mailing - 



International application No. 
PCT/FI0Q/QQ652 



International filing date (day/monih/year) 
18.07.2000 



Priority date (day/month/year) 
19.07.1999 



International Patent Classification (IPC) or both national classification and IPC7 
H 03 H 9/15 



Applicant 

Nokia Mobile Phones Ltd. et al 



This written opinion is the first 



(first, etc.) drawn by this International Preliminary Examining Authority. 



This opinion contains indications relating to the following items: 

I £g| Basis of the report 

II Q Priority 

III j~j Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV I j Lack of unity of invention 

V fvl Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability: 



3. 



citations and explanations supporting such statement 

VI j j Certain documents cited 

VII Certain defects in the international application 

Vm Q^j Certain observations on the international application 

The applicant is hereby invited to reply to this opinion. 
When? See the time limit indicated above. The applicant may, before the expiration of that time limit, request this Authority 

to grant an extension, see Rule 66.2(d). 
How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 
Also For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66Abis. 

For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 



4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 



19.11,2001 



Name and mailing address of the IPEA/SE 




Authorized officer 


Patent- och registreringsverket 


Telex 




Box 5055 


17978 


Stefan Hultquist/mj 


S-102 42 STOCKHOLM 


PATOREG-S 


Facsimile No. 08-667 72 38 




Telephone No. 08-782 25 00 



Form PCT/IPEA/408 (cover sheet) (January 1998) 



Intern^^H application No. 
PCT/FIOO/00652 



I. Basis of the opinion 



1 . With regard to the elements of the international application:* 
[X] the international application as originally filed 

| 1 the description: 

paees r 35 originally filed 

p a2 es r fil*d with ^ e demand 

pages ? filed with the letter of 

1 1 the claims: 

paees • as originally filed 

p a2es . as amended (together with any statement) under article 19 

p aees , filed with the demand 

pages • filed with the letter of 

1 | the drawings: 

p a2 es ? ^ originally filed 

pases ~~ * filed with the demand 



pages , filed with the letter of 

I | the sequence listing part of the description: 

p ages . as originally filed 

p ag es ? filed with the demand 

pases ? filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filedL unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language ^ which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
[ | the language of publication of the international application (under Rule 48.3(b)). 

I 1 the language of the translation furnished for die purposes of international preliminary examination (under Rules 55.2 and/ 

1 — 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

| [ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

[ | furnished subsequendy to this Authority in written form. 

| [ furnished subsequendy to this Authority in computer readable form. 

I — I The statement that the subsequendy furnished written sequence listing does not go beyond the disclosure in the 
' ' international application as filed has been furnished . . , . , .. . . 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4- 1 I The amendments have resulted in the cancellation of: 

| I the description, pages 

[~| the claims. Nos. 



| | the drawings, sheet/fig 



- | — | This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 
5 - 1 — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this opinion as "originally filed". 
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V. Reasoned statement under Rale 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Claims 


6,8, 10-12 


YES 




Claims 


1-5,7,9 


NO 


Inventive step (IS) 


Claims 


6,8,10-12 


YES 


Claims 


l-5 r 7,9 


NO 


Industrial applicability (IA) 


Claims 


1-12 


YES 


Claims 




NO 



2. Citations and explanations 



During the international search the following document was 
found: 

Dl: DE19922146 Al 

According to Dl, column 6, line 26-31, column 7, line 1-5, 
abstract and figures 1 and 2, a resonator structure comprising 
two conductor layers and a piezoelectric layer in between is 
shown. The conductor layers and the piezoelectric layer 
extends over a first area of the resonator structure, which 
first area is a piezoelectrically excitable area of the 
resonator structure. The structure is, as claimed in claim 1 
of the invention, characterized in that the resonator 
structure is arranged to have a zone, which confines a center 
area within the first area of the resonator. The structure is 
further characterized in that a layer structure in the zone is 
arranged to be such that pizoelectrically excited vibrations 
is dampened more effectively in the zone than in the.__ce.nter 
area. The invention according to claims 1 is thus not novel. 

As claimed in claims 2-5 in the present case, the resonator 
structure according to Dl comprises at least a layer of 
polymeric material (polyimide) adjacent to one of the 
conductor layers, which dampens vibrations effectively. 
Furthermore, regarding claim 7 and 9 of the claimed invention 
the resonator structure shown in Dl extends at least over the 
part of the piezoelectric layer, which is not within the first 
area. The aforementioned zone is in the present case, as in 
Dl, at least partly outside the first area. The invention 
according to claims 2-5, 7 and 9 is thus not novel. 
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URGENT 



Authorized officer Stefan Hultquist 
Our ref: BP10OO52/SKU/MM 



INTERNATIONAL PATENT APPLICATION NO. PCT/FIOO/00652 
APPLICANT: NOKIA MOBILE PHONES LTD. 

In response to the Written Opinion mailed on 5 September 2001, we submit 
amended claims and respectfully present the following: 
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The enclosed claim 1 contains features of the original claims 1 and 2. The 
wording of the preample is amended to define more clearly that the first area is 
that area over which the conducting layers and the piezoelectric layer extend. In 
addition, it specifies that the resonator is a thin film resonator (support on page 
7, rows 17-21). It is also specified that the opening in the dampening material 
layer uncovers at most the active area (support in Figs. 8a, 8b and 8c). 

The enclosed claim 1 1 (corresponding to the original claim 12) is amended to 
be in conformity with the enclosed claim 1. The enclosed claims 2-10 are 
renumbered original claims 3-11. The original claim 12 is cancelled. 

The claimed thin film resonator structure contains a material layer, which 
covers a zone of the resonator area but has an opening uncovering at least part 
of the active area (first area) of the resonator. The opening in the material layer 
thus defines in the active area a center area, where vibrations are not dampened, 
and around the center area a zone, where the vibrations are dampened more 
effectively. A thin film bulk acoustic wave resonator typically has a thickness 
of about 2-10 Jim and an area of maximum 300 Jim x 300 jxm. 

Document Dl describes a single crystal piezoelectric resonator. The resonator 
assembly of Dl contains separate mechanical parts, as a package is provided by 
sealing the resonator between two substrate plates 3,4. The active area (area 
covered by 2, 2a and 2b) of this single crystal resonator is uniform. A single 
crystal piezoelectric resonator typically has dimensions in the order of 
millimeters. 
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The edge areas of the substrate plates form a dampening zone, but there is a 
gap G between the active area and the dampening zone. The dampening 
substrate plates 3, 4 have openings (3a, 4a), but these openings define an area 
that is larger than the active area. The claimed thin film resonator structure is 
clearly different from Dl and thus novel. * 

Furthermore, Dl discusses in detail how to place the active area within the 
opening 3a, 4a (see Figs. 3-6) - quite an opposite teaching compared to that of 
the present invention. It thus fails to disclose or even to hint to having an 
opening 3a, 4a having a size at most that of the active area. 

Based on the above we argue that a dampening material layer forming a part of 
a thin film piezoelectric resonator and having in the active area an opening, 
whose size is at most the size of the active area, is a solution not anticipated by 
Dl. The claimed thin film resonator structure and a filter having such a thin 
film resonator structure are therefore considered inventive in view of DL 

A reconsideration of the statement regarding novelty and inventiveness of the 
claimed invention is respectfully requested. 

The general description of the invention is brought into conformity with the 
enclosed claims; replacement pages 5 and 6 are enclosed. 
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Enclosures: replacement pages 5, 6, 12 and 13 
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These lateral resonance modes that are usually at different frequencies cause the sur- 
face of the resonator to oscillate. The piezoelectrically excited strongest resonance 
mode is called the main mode and the other piezoelectrically excited modes are 
called spurious resonance modes. The spurious resonance modes usually occur at 
somewhat lower and/or higher frequencies than the cut-off frequency of a resonator. 

One of the desired properties of a filter is that at the frequencies which the filter 
passes, the response of the filter is as even as possible. The variations in the fre- 
quency response are called the ripple. The frequency response of a filter should thus 
be constant, for example in a bandpass filter, over the bandwidth of the filter. In the 
blocking frequencies the ripple is usually not a problem. 

The problem with the spurious resonance modes of crystal resonators and, for ex- 
ample, BAW resonators is that the ripple in filters that are constructed using these 
resonators is at least partly caused by spurious resonance modes of the resonators. 
This is discussed, for example, in an article entitled "Thin film bulk acoustic wave 
filters for GPS", in 1992 Ultrasonic Symposium, pp. 471-476, by K. M. Lakin, G. R. 
Kline and K. T. McCarron. The spurious resonance modes deteriorate the properties 
of systems that comprise crystal resonators or BAW resonators. The ripple in a fre- 
quency response of a filter is one example of the effect of the spurious resonances. 

An object of the invention is to provide a resonator structure. A further object is to 
provide a resonator structure having good electrical response. A further object of the 
invention is to provide a resonator structure that is easy to manufacture. 

Objects of the invention are achieved by dampening the piezoelectrically excited 
wave near the edge of the piezoelectrically excitable area. 

A resonator structure according to the invention is a thin film resonator structure 
comprising two conductor layers and a piezoelectric layer in between the conductor 
layers, said resonator structure having a first area over which said conductor layers 
and piezoelectric layer extend, which first area is a piezoelectrically excitable area 
of the resonator structure, and it is characterized in that the resonator structure fur- 
ther comprises at least one layer of material, said material dampening vibrations ef- 
fectively, said at least one layer covering a zone and having an opening in the first 
area, said opening uncovering at most the first area and confining a center area in 
the first area, and the piezoelectrically excited vibrations being dampened more ef- 
fectively in the zone than in the center area. 



A filter according to the invention is a filter comprising at least one thin film resona- 
tor structure, which comprises two conductor layers and a piezoelectric layer in be- 
tween the conductor layers, said resonator structure having a first area over which 
said conductor layers and piezoelectric layer extend, which first area is a piezo- 
electrically excitable area of the resonator structure, and it is characterized in that 
the resonator structure further comprises at least one layer of material, said material 
dampening vibrations effectively, said at least one layer covering a zone and having 
an opening in the first area, said opening uncovering at most the first area and con- 
fining a center area in the first area, and the piezoelectrically excited vibrations be- 
ing dampened more effectively in the zone than in the center area. 

A resonator structure according to the invention comprises two conductive layers 
and a piezoelectric layer between the conductive layers. The conductive layers form 
the electrodes of the resonator. The piezoelectric layer may be a piezoelectric crystal 
or it may be a thin-film layer of piezoelectric material. 

An electrically excitable area of a resonator refers here to the area to which all the 
electrode layers and the piezoelectric layer(s) of the resonator extend. In a resonator 
structure according to the invention, there is a dampening zone that encircles a cer- 
tain part of the electrically excitable area of the resonator. Term center area refers 
here to this part of the electrically excitable area, which is inside the dampening 
zone. The center area does not have to be, for example, in the center of the resonator 
area. The dampening zone may be partly or wholly inside the piezoelectrically excit- 
able area or it may be just outside the piezoelectrically excitable area. In the last op- 
tion to piezoelectrically excitable area forms the center area, in the other options a 
certain part of the piezoelectrically excitable area forms the center area. 

Dampening at the edge of the piezoelectrically excitable area suppresses higher or- 
der lateral frequency modes, which are related to the spurious resonances. A rela- 
tively larger part of the wave of higher order lateral resonance modes than of the 
first order lateral resonance mode is confined to the edge of the piezoelectrically ex- 
citable area. Therefore modification of the properties of the edge of the piezoelectri- 
cally excitable area affects more the higher order lateral resonance modes. 

A zone that attenuates vibration better than a center area it confines can be con- 
structed, for example, by having a dampening layer, which has an opening within 
the piezoelectrically excitable area of the resonator. The opening defines the center 
area of the resonator. The dampening layer may be, for example, a frame-like layer; 
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Claims 

1. A thin film resonator structure (600, 800, 810, 820) comprising two conductor 
layers (110, 120) and a piezoelectric layer (100) in between the conductor layers, 
said resonator structure having a first area over which said conductor layers and pie- 
zoelectric layer extend, which first area is a piezoelectrically excitable area of the 
resonator structure, characterized in that the resonator structure further comprises 
at least one layer (801, 803, 804) of material, said material dampening vibrations ef- 
fectively, said at least one layer covering a zone and having an opening (802) in the 
first area, said opening uncovering at most the first area and confining a center area 
(604, 802) in the first area, and the piezoelectrically excited vibrations being damp- 
ened more effectively in the zone than in the center area. 

2. A resonator structure according to claim 1, characterized in that the material, 
which dampens vibrations effectively, is polymeric material. 

3. A resonator structure according to claim 2, characterized in that the material is 
polyimide. 

4. A resonator structure according to claim 1, characterized in that the layer of ma- 
terial, which dampens vibrations effectively, is adjacent to one of the conductor lay- 
ers. 

5. A resonator structure according to claim 4, characterized in that the layer of ma- 
terial, which dampens vibrations effectively, is between one of the conductor layers 
and the piezoelectric layer. 

6. A resonator structure (810) according to claim 1, characterized in that the layer 
of material, which dampens vibrations effectively, extends at least over the part of 
the piezoelectric layer, which is not within the first area. 

7. A resonator structure (800) according to claim 1, characterized in that the zone 
(801) is within the first area. 

8. A resonator structure (810) according to claim 1, characterized in that the zone 

(803) is at least partly outside the first area. 

9. A resonator structure (820) according to claim 1, characterized in that the zone 

(804) substantially confines the first area. 
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10. A resonator structure according to claim 1, characterized in that it further com- 
prises a second piezoelectric layer in between the conductive layers and a conductor 
layer in between the piezoelectric layers. 

11. A filter comprising at least one thin film resonator structure which comprises 
5 two conductor layers (1 10. 120) and a piezoelectric layer (100) in between the con- 
ductor layers, said resonator structure having a first area over which said conductor 
layers and piezoelectric layer extend, which first area is a piezoelectrically excitable 
area of the resonator structure, characterized in that the resonator structure further 
comprises at least one layer (801, 803, 804) of material, said material dampening vi- 

10 brations effectively, said at least one layer covering a zone and having an opening 
•#\, (802) in the first area, said opening uncovering at most the first area and confining a 

center area (604, 802) in the first area, and the piezoelectrically excited vibrations 
being dampened more effectively in the zone than in the center area. 
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PCT/FIO 1/001 S3 
PCT/HO 1/00 139 
PCT/HO 1/00 190 
PCT/HO 1/00222 
PCT/HOl/00325 
PCT/HO 1/00353 
PCT/HO 1/00369 
PCT/HO 1/00436 
PCT/HO 1/00433 



BP10077S 10 July 2002 (30 months) 

BP100715 13 July 2002 (30 months) 

BP100519 21 July 2002 (30 months) 

BP100825 1. August 2002 (30 months) 

BP100546 16 August 2002 (30 months) 

B PI 00945 23 August 2002 (30 months) 

BP10094S 24 August 2002 (30 months) 

BP101049 25 August 2002 (30 months) 

BP101 1 16 7 September 2002 (30 months) 

BP10146S 4 October 2002 (30 months) 

BP101149 10 October 2002 (30 months) 

BP101515 13 October 2002 (30 months) 

BP 10 1421 8 November 2002 (30 months) 

BP101639 8 November 2002 (30 months) 



Nokia Networks Oy: 

Application: Ourref: 



PCT/HOO/00555 

PCT/H00/OO561 

PCT/H00/00615 

PCT/H00/0062 1 

PCT/H00/00622 

PCT/H00/00647 

PCT/H00/00654 

PCT/H00/OO657 

PCT/HO 1/00599 

PCT/H0O/OO776 

PCT/H00/OO7S6 

PCT/H00/00796 

PCT/HO 1/00734 

PCT/HO 1/00776 

PCT/HOO/00869 

PCT/H00/OO909 

PCT/HOO/01021 

PCT/HOO/01024 

PCT/H00/01117 

PCT/HO 1/000 14 

PCT/HO 1/000 IS 

PCT/HO 1/0003 S 

PCT/HO 1/00 1 20 

PCT/HO 1/00261 

PCT/HO 1/0050S 



Next deadline: 



50063 2 1 December 200 1 (30 months) 

50 1 92 24 December 200 1 (30 months) 
50245 5 January 2002 (30 months) 

50193 9 January 2002 (30 months) 

50064 9 January 2002 (30 months) 

50194 14 January 2002 (30 months) 
502 15 19 January 2002 (30 months) 
BP10002 1 23 January 2002 (30 months) 
BP101833 26 January 2002 (Demand) 
BP 100 158 16 March'2002 (30 months) 
BP100427 17 March 2002 (30 months) 
BP100152 20 March 2002 (30 months) 
BP1015 14 22 March 2002 (Demand) 
BP101753 7 April 2002 (Demand) 
BP100178 8 April 2002 (30 months) 
BP100167 20 April 2002 (30 months) 
BP100719 26 May 2002 (30 months) 
BP100582 26 May 2002 (30 months) 
BP10058 1 20 June 2002 (30 months) 
BP100868 7 July 2002 (30 months) 
BP100734 1 1 July 2002 (30 months) 
BP100244 1 7 July 2002 (30 months) 
BP 100777 1 1 August 2002 (30 months) 
BP100682 16 September 2002 (30 months) 
BP 10 1224 29 November 2002 (30 months) 



The change applies to all designated states except the L'.S. 



00 WO 11?°™%" f* 0 ^* Ber S^n Oy Ab. Jaakonkacu 3 A. FEs*- 
00100 Helsinki. Finland, to continue to act as their agents in the above 
applications. 

We enclose a copy of a general power of attorney and a copv of the Extract 
from the Trade Register in Finnish and its translation into English 

possZT^' rSq ' JeSt ^ CHange ° f app,icant is recorded 35 so °" « 
BERGGREN OV AB 



End. 



Copy of general power of attorney 

Copy of Extract from the Trade Register in Finnish 

Copy of Extract from the Trade Register, English translation 



